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l^ymttxmtti b b fete, l(fie»JBfgSl^i: 

I5te^sa«et s»2Ayr*^ i/c*«U!£ t 

ssmmmm. mazmi^titzwrnmsnzx^xm 
tizztix^&zbztmb-tz^mmtiw. 

mmmmub. mtzmmwtbzm--w-\ifdtm 
mmtf&^mizx^xm&u^btmibti* 
m&mw. 

im*m5 ) mm i a tnt3m®wm£mm® 
m®frt>%h z b zmb-r&^mms. 
immm 6 ] iim i - 5 <ov vf^-atea*)* 

Si? l ^yrmmz* ->XM±ZiXX^hZb mWib 

[ii?#JS7 ] m%miffico*m#mmz}5^x , w 

«t 0 *>*S < s fro. fiffiEflmoliMffiftJ: 0 1> 

[M*JS9] 3. 4, 5. 6. 74fctt8 

ftf - -y r^^g-T « k k t (c. fifEffi<o#«{frf- -v m 

m-b mmm®±<mF{- bzxyrtyrvjwz 

[000 1] 

u mz^wi-v7ZrtyTZitLxwmwLti l z$ l 
mti y y yn-yy^nmm^^mmmzm. 

[0002] 

immm *mfommftizmz*mmmmn 
m^^m^^m.mznw *m#mmzti^x, 
9mm b rtt&mmiz ft a mw&mtfajtuz 

[0003] miUQFP (Quad Flat Package) CO J: 0 

\izj^,*-is*w<n>mm*w\^ttm\fr$£ o% 
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[0004 ] -2u HEUgJfrOPGA (Pin Grid Arr 
ay) ^BGA (Ball Grid Array) {ZfcVi-ai. A'.y^r- 

COT. ^•y^-^-fX5r^^<-f|,C:k=5:<. £<<0 

[000 5] iC0BGA(CO^T(S. MitfBgBP 
ft. 1 9 94^3£ 1 B&ft r Bg"70or^ 
10 *j P58~P64 J ? > TOMPAC-A ^jl? =3f-y 
H *y-F *?X3>yy (QMPAC-A New Kid on the Bloc 
k) J T7X\*?9V *7 7r-Xb TMx/UX 
XTA n^y-ity? 7-?y 3 .yr $7 i?\ 

rty ffM 19 9 2 (Abstracts of 1st VLSI Packag 
ing Workshop of Japan, Kyoto 1992) IZitlMtffo h . Z. 
timXMlCsmZtit: B G AtoflWtti, mttt&TO 

m*)X'$>&. 

[0006] tKch*>. ^ftf- y7-(±^<0±BS:±fc 

20 «^77n>wg? lijKv^-f yrvj-ttntxrtv 

7- i Jm.±<r>i^-bnsmizmm^tLx^h. z<v* 

Xto* -y 7ts i.if#y r tyfv^ Mt^-)V wisy 
J: -> T MI S fro * 4 . -y ^- i^filRO WB(c(i , 

[0007] icoid^BGAti. yN->y^-^mSiB 

ccoJ:d4^jtcoBGA{±, miim®MX'i&4 yyy 
30 ^>xk J: o t«*ftM*tt(cfth.6«f(t"C4< . <fi 

[ 0 0 0 8 ] t fc, *fBB4K«tttLfe B G Acofllit 
li, ^flcf - v7tf*n±m*T1i£Plltt:W&X'rt-y 

7-i;mw.±i / zm&zti2>. ^m^y^yr^-^rm 
miftztmitzffimx'fo*)^ zmm^^x^m 

tt-?--y7>'CCB (Control I edCol lapse Bonding) rty 
7n&£'frLX'*v7--i?m6Lktz%m2ilX^h. ; 

<r>m%. &%m.x'{&4 yy? tyzb^ixi izmmi 

[000 9] 4fc, CCBato^ttt. CTitf I BM 

: J*-1-)V *7 yit~? ryv f^n-zw 

yh (IBM Journal of Research and Development) VO 
l. 13, NO. 3. P2 39~P2 5 0tClE«#& 
&. 

[0010] 

(HWMIJ: 3 btmm] bZbbK ±127 'J «y 
50 »«t co^P5l^c@ai-|,yN'y7lg^cofi!®ttffiT 
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* qgm t & -> x s x v \& t u d FMtfh 4 . 

too i ii mtfrb^mimn^m. mm&iz 

t4fcCl4a*±£^i3*VO'>4. 
COO 1 2] *LT. iOll^Att. ¥#*f7 7(7) 

tiff &o*mim&Lx htnm&im&cmttiz 

fc**4j&»6T*4. 

[0013] *89Jtt0>B«Ji, 7 U v7*<y7m&i 
fitZttztnX'Zhffliim&tlz.klzhh. 

[0014] i&mnmpj: wizwmmt m 20 
hxhbi. 

[00 15] 

[SlH«:J»8rt-4fc*>0)#8] *«atc*JV>TBH3%$*t* 
OTob*5vT'£>4. 

[0016] *»nji<w*«eiiwi, »Rt 

=3:4 J; o \z% 1 Ayr** LT|lS£S*rc$:4 tWTft 
4. 30 
[00 1 73 4*:. *«HB W ¥*tt8»i, mife^gft 
+v7isxxm l xvr<ryjr%< t i>-1f*$l±t&® 

wptefflwm#. mi^fr^'v7wm i $m£ t ) 

^i«9T&4. 
[00 18] 

[ftffl] ^NWfcf-yriiiSIRfflRtSrfta^Wl Ay 
7 0 Cjn^4S^^#:^-y7°^l3(t4«:^A>7-^eggl 

fcitew-4. z<?)§ckrfy7mmii. rty7j&&nw 
conn u±iz&^xfki>9m ess ziw nvthcoee 40 

flfC*4. 

[0019] ±12 Uc#?fcHJ«^ffcgWcJ:fttf:\ £ 
8^*^fc#*l$*iTv*4£fcfcJ: 9. «*a>7' 

mmm'bz < 4 ; t 4 <ot\ at 1 ; -cyr^D 
^4S SrffiMI-4 i t *^sg t &4 . 
[002014*:. ±KLfc*aH<^#tt8W: **t 
(f. ***-f-y7 , *5j:t«(llAVrSrlltKfc:J:o'Ca« 
-T4£ t J: 0 . ®«<r>m 1 Ay7HdHJi?45£#f&$ 
-£4.1 4 fct *>(::. ffl*<0*l AyrSrWia 

*®5r*-4£fc#T-#4^T\ SfcjeH"f4miA*yr 50 



[ 0 0 2 1 ] ifc, *OtJjh«MlWfffit LT. »$5i 

ftnmmma *> < z&ttmmm u:c t t 

4. 

[0022] 

CHS60IJ] KIT. *&#^MM£0ffi(cSoVTf¥iSfl 
fcRBW-4 . 

[0023] ( HJfefiRJ 1)01 tt*5MBW-ldtWC* 

& ^mwgimcowwm . 0 2 (40 1 co^^^sco^a 

hsr-wmbxtmrnx-jbi. 

[0024] *mtmi i <7)^#ftgaii. mum 1 * 

il^02^tJ:d : 5:BGA (BallGrid ArraY) 1 at 
*^ftf--y7-2i:. ¥*tt?"y:r2**HW-4><C 
7t-y« %SJ£MK) 3fc, *m&? 

•y7'2 2:Jf±-t4 : €:- J 'l/Hl/y'y4 1 §:*LT^4„ 

[002 5] 02£(4. WmiMMKi-itiih. 
*-;WHyyy4^0^tt^=3r^. 4£. 01 (±02 
«l-IJil<0Br®(cffl3-r4. 

[0026] iNMfcf - 77*2(4. M£tt*MHJH*fttfn 
3X1 O-t/xmmnisVzy (Si) Jjtf&ftl9tt>4>$ 

gmztix^i. 

[0027] zmm- >v7 2co±m (m^msm) tc 
(±. mummm^ mmtummm 

Z rniztotywmnsww? 2 a mtf&tix ^4 . 

[0028] i<0*««cf - 7 7'2 WifeffiJi^M^ 2 
a(4. yNV7--^m30±ra±^«?3ai:SiSlyN'y 
7-X'l)4CCByN'y7€ffi (OT. #fcA*y7lHitv^ 
0) 5a£tfLT*5WfcS«SiVCV>4. ~f^*>. 
^^7^2(4. yN'yr!t$S5 a^^LTA- 7 ^-i; 
a«3c0f-7 7l«affi±H^§il'CV^. KyTtfi 
5a(4. 0iJ£(496. 5wt%| ( Sn) -3. 5wt%$g 
(Ag) *<0i 5^*63^=5:4. 
[002 9] a*7^-x»S3(4. 0i|i(f^7^Sff 

y'y«^*#:t LfcMisiWBry y ha«R»*»^») . 

-eofi»5l«4. fiajttf 13-16X1 0- 5 /*CgJg 
liMWfcli. fiaj^.(4'ffl (Cu ) *^=5:4^ISII*« 
[0030] 4*:. r<0^<y^-i^HR3«f-yT»* 

at*HWJSH^2akl±A*yr«Si5a^LTlEftWt 
g^§ilTV>4. 
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[003 n tzhv. *mmi£tiwi*. im 

it. iWW *-i^S8i3 fc*f LT¥flB«K:ii£W=S 
[ 0 0 3 2 ] -e LT , i ft(C«fc 0 » $2iig0q 1 fcfcvvt 

ttwm&ffi&ttox^h . ztnt. MTcDXozm 10 

COO 3 3] tvm&rt-f&t. rccAT • A 

TfttJMIl:i54^xrti5a, 5a|B*>Efli*V> 
[0034] ZCO^iZH^X AT . Aall «!3f»4o 

fcffi*:*)?* 2*8W)ft±»Htt, Sck^yrmmx- 20 

[0035] -re?, ^mmmuz&^xit. 02*3* 

tiat^ A- 7 ^- 3 £ 4 #W U:£ t fe J: •) , 
^^com^yrmmLO <r> l /2tmztl z t 
[00 36] Lrtrfr'oT, JbEUiSr ¥21 

*BWR*r * c t mutt &*> . 30 
[ o o 3 7 ] ttz, *mmm i tawta. w*.tr¥# 

[00 38] t%bh. *H*WH:tJV^Ttt, m*<n 

^yir-^m^.3izmm±^yymmLi mi 
fctts^yrttB 5 a<^««*fr*[aa:%-*:l-a c t 

iwmt%->x\^. 40 

[0039] £*>J: o%'*v ir-i?mgL3<n±m±.£. 
it. t-/Ub'i/^y4*>«l®§TiTfcO. iix(cJ:oT 

[004 0] zn^-ivYvvyAii.. *mw+v72 

<o±h t * ismm 3 cry±m t <m\z titmz tix 

tf 1 1 x i o-vceat?**. -r&fc^ *ggtni 
^-ivYvvyAffMsmimtf. ¥&tt 
f772 ammm.* o t < . ^ ^-^s«s 3 50 
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[004 1] £05 JSC, *WUh'l^y4#¥^#;-7- 
•y T 2 coiffit A? 1r- ; JmL 3 coZMtnffllz hftm 
^tiX^lZtizX"). ffl*<oy\*yr 4 a!&5 atcjdib^ 

gSaSrPi.ji^lll^-rS^ii^T^S^T', StCjBH 
[0042] tfc. *-yUKl^y4W*mt LT, * 

< , y^y *-i;mL3m®smm o < 
tiztmmtK^x^i. 

[004 3] ttz, Z<7)£o%;S-y1r-> ; &fo3comW 
Utm-3bim^tlX^h. ZCD!%?3bli, y?-y 
*- s JXR30)WK&» (Mm?) iMtX'^ylr- 
yfflg 3 <7)iBO«¥ 3 a t «M9(C«ltS ixT V ^ . 

[0044] yN--y^-^'ffi«3«0SfflO«¥3bti, 9 

BGA1 aJi, y?<y^--i^tS3tfatffiflkO^V7 , «ffi 

[0 04 5] AyTSgttSbli, Mi.if3 8wt%SS 
(Pn) -62wt%I(Sn) 

Xhh. 

[0046] tyi-^6ii, Mitr^^^stf 

A>=5:0, -e^SUKKCRftU, mm 1 3-1 6x l O" 6 

*3o#aawB(ctt. CTiJf^ (cu ) rtwe 

[0 04 7] mz, *HtS«l<0BGAlaOfBft*a 
$-01~@9tCj:-5TlKBJ'rS. «:*5. 02~@9^ 

J8¥2 a. y^.y ^r-xa«3±c7)J^3 a, Sbfeit/ - 
t> ? A-;l/a^6±<7)S¥6aS:ia^L"C^^V>. 

[004 8] t-r. H3*c*^J:3fc:, ±ffl±tA>7' 

Hffi5a*t»jaSftfc2m9f|!f- V 7 , 2*ffl*t*. C«0 
¥8H*cf-y7 , 2{i, fifiJAtf S i JMSIb&»fcfc*i|MIMfc* 
xys (BKW) ^^yy^'MS^ckoT^SiJtT^ 

[0049] yNV7"StE5 a<i, ^tt^xy wxRgta 
^tJgSESnS. -r^*)^, ^xyNrn-fe^^S^Ig 
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iwx? treaty zmw.wzm. %<?)*mw 

>7xy VHCS n - A g#-)V&W§l,z£ otSn-Ag 

Mmmi^b^fzm.x\ -y r 2 7- 

[00 5 1] *<0ft. *m&rt-'>72&rt>y'}r-i'mi 

3±te«BLfc*»r. 7n-ietc»ff l, 

S^F k . ^•/7--^««3WSg^t SrA'^-SffiS a£ 

[0 0 5 2] #1^% 2NW<cf-y7 , 2*h5y^7Tt 

g£H5~07fcij^. 06*>J:t/T17(i 
*iH5tf>VI-VI»*jJ:tfVI I -VI imztt^t 

[0 0 5 3] =E-/H«AS7Ji. TS7ak±S7bk 
*#LTV>*. £tf)-3VFffi7att, ^JgfcjSoTTfi 
fcfco-CV*. ±S7b^TM+*<iS^'fcO, £*l 

[0 0 54] t-^HlStdRU-CWs *"fs TS7a 
o±ffifc , » 7*2 wsSSSiifc a- - y >r- s JW6L 

3 S * WWtcf - 772 £ ±IZ LtzW&T-Wm L/Slfc. 
^ y ^-i^HK30±BWJII&±ffl7 bKfcttSTjfifl- 
mzknZ? yyTth. 

-;PHPv"y?±A^9 (H5«H)K9>tlOW 

[0 0 5 6] dcot-^F^atiO. 08£5rf £3 
WL 3 ±fcHiS3 fifc*W*f - 7 2 & * -» H V 

[0 0 5 7] ZtllZj:*)^ ffl^c?)yN-yrmfii5 afcjDfc 

vu^mzmsiLizztizx*). mnMsm&z 
x>9y)miz?2>zttnmt%'>x^2>. 
[oo58] ^-frvmmcom. 0 9 3 * 
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•ytr-vmmnwmmvm-tiz, <?uifPb-sn 

£&frh%hrt>7W&5h*Bj1Stfhc\kl l ZZ. 9 BG 
Al a£SJtU$L -eoBGA 1 a£. HlfcjRUfc 

ioic. AyrmffiSb^/i-LT^x-^aiseiK 

[0059] ^OJ; d ic, #HM0iJ l tcfcfiar , j^Ttf) 

[0060] (l).l«»JN»*f-v7 , 2^SiaW-*^ v 
7-^m3$:^l!c^l(c^SIIL^^i(^ck , ), 

io >/72t«»y7- 3 1 agMBstHss&tseH ix 
rtyrmm 5 a iztoh&WZld&lzimtz z t a*r* 
4tf>?\ £(38^4^X7^5 a 

±Sii:4£kJ!H1tk&4. 

[006 1 ] (2).tHH<L'yy4a:^*f772« 
iffi k y < -y * - $3£K 3 o±ffl k orate fc ft* L£ Z k 
tcfcD. ffl«w*y7«5afc*ifc4S£#ftS-£4 
^k#T'£4kkU=, {@«<Dy'<y7mffi5a2:ffl];i2 I 
^E£1-4e:k**T-£ 4WT\ SKjBHtfc'^rfMI 
20 5 a*>«teW«£»iR|-r * £ k . AV7Hffi 5 a 

o8£!^£*«fcifiLL$tf4 ; t *«rtlk ^4 . 

[0 06 2] .^—iVY-V-i/V AVMftb LT. 
^J^«^^^-y72^ir^«J: 0 
< , ys' y 7— iSm&L 3 ^BggffijKJ: 0 ^/Jn$ < 

t4Clk3&^figk'5rl.. 

[0063] (4). ±15(1), (2) 4fctt(3> tCJ: 1 ), BG 
A i a<o«»tt*JJ:^iJ«0 S-|6]±§-frl»c: k i^IEk 

30 [0064] (5).yN , -y7'-> ? ffi«3k ; &Vi-y^tS6 

^ikCfcOs y^y7--^S«3k : Ev i -;uaM6k 
<^SaWBffiasCiBH LTys>7"mffi5 b fttobftS* 
(SMtSik^Sgk^l.. 
[0065] (6).±fe(l),(5) (ciOs ^v^-S^HR 
3 $r t v a -yPglR 6 ±lzHSrrS / <>7W& 5 b ct)^ 

x. b g a i a zm£i-&mw?>im&i$£vm o £ 

[6j±$-frS^fc^figk^4. 
40 [0066] (7) . JbC(l) . <2> . (3). (4) . (5) ±fctt(6) 
fcJ: yN"-y7--> ; «^3fcJ:l>' ; £y J L-;U^6c7)« 

T\ Mp D p^3Xh$:ffi»f-l.^k*^k^S. 
[0067] (8). ±15(1). (2) *fcU(3) fciO. ^> 
7^@5 aO««tt&W»"f ifcrttC^t-TV^iNStfle 

iNI«pf -y 7* 2 O^^f XSr7<#<tl>ik *>'^ItEk * 
4. 

[0 068] (9).flS^COy\'-y^-vSK3tCl5(t4a7C 

50 y\>7*H!Kl*SLl *&L< LtiZ k IzX 0 . ii^coy^-y 
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[0069] ( mtm 2 > 12 1 0 it^minmn^mm 
x'hi^mmmmmmx'hi. 01 otctso 

a, 3 b&J:V : *i?*-JUmm6±.<7)%5?6a£m*l 

[0070] *mtm2 iz&^xte. 0 1 o&m-x 0 

(C, BGAl bZmtth*mM-vT2<7)ma&W!!: 

4. 

[0071] 4 y 1 3«. 0U«f A 1 f fctigft 
7;W5-<7A (A 1 Nlfcoio^KitM^ 

f- »s7 2 omit* izm.-f 4 mtkimmz m±s 

[00 7 2] -r^idK. **ttW2fcfcwctt s WE 
HSfeCT 1 X-mtiKWmztnlX . mT«)J&***»4 £ 

t*7<yi3 mmmzms u^fctrio, 

fc^ffifc**. Lfc*«->Ts B GA 1 bCOfa$ltt£:§ 

[0073] (Htt^3 ) HI 1 (i*^BJ<7)fl!!CD||S(6M 
T'&4¥S#§ig<9|8riiD0-C;&4. =5r*s, 01 llza^ 

7"2±0»HWF2 a , A^-yHt3i<OSSf3 
a. 3bfcitf*^A-yl'a£«6±«i||^6a«:H^L 
TWjrO. 

[0 0 74] 3*^gJtW3t*i^-Cli. Hi ltiirf J:3 
C, BGAlc£^t-4ffl**Vt?*-i>«tR3J:K 
t, -y 7* 2 § ftT V %4 . 

[0075] tztZL. i<^i«tf772ll 

u) mfrtiKhXV? 4 y^V^ J c2bimtX^-vtr 

-i?m&3±.m*kmtoizmiiiixx\,^. 

[00 76] ;«7^tt;yf^/a^u^* 

v-/mx'h$miX'% hfrt>x'hi . 

[0077] 01 intp&coccB&zm^tz* 

iirall]mci^u-c{i^J)^^;fc(ti>^fi* J #v^t 1 1 

fc, ?iajL1B«B[t>^V^-CCCBJ£*ffl^4C:i:*f» 



(6) #^8-5 587 5 

1 0 

[0078] &£>\ z<r>y4\xyr4 vymzmwz 

[007 9] ZVXoiZ, **MM3(CijOT<i. ffle 

3 ±tc7 -< ^-k y r -f y?mzm \ ***** -y r 2 * 

10 [ 0 0 8 0 ] ( mm 4 ) 0 1 2 (i*?|BBWfl!j«||JS0J 

T(i, 0H2rjlg<-f4£* , X ^-^Hl/x'y^S^t 

[008 1 ] *SBSMH4ttJO-CJi. 01 2Kjjrf id 
Us B G A 1 d JrlfWt-r S 1 0(0*i#f -y 72 2: ffl* 

c7)A-.y im& 3 1 o mmmzm 

mt%r,x^&. 

[ 0 0 8 2 ] 1" &£>^ ffl«W«-y*->''»K3fc*$»t 

r 2<mfv,z-&wh&j&tmzfc tx%i t>tix^i . 

[0083] Wi. »fR-<0¥3Sfcf - v T 2 ^ »J 0SS 

&mmz&^xte®ftwz}i^xi>£*)&&b%(>%^ 
mwiBi&mmztsx^ximft'piz&^xiii&t* 
hzttm^iix^i. 

[0084] Uztf^X. IWf+tfiJti 
^«sf- -y 7 2 CD$&1tiimfiX'%l-X'te%WX\ ¥ 

gft^ 7/2 oii^ic i o fc JtSRtc i -5 t A'yrm 

6it(c*fc. ;««^c, Hute*»i-3^i3t 
«fc^<y7iai®t*^-c«L< Ltw«, ^vrais 

[0085] *^MM4tfcV^T(i> 

t y EiHf»«te«»t6«bfe^y7iB^S:Jt*»«< t 
1. 1 1 1) «»IIIB<R«fc:*JJt*ft*AV7iaE(l«: 

ft lX*&*y7TWmi&*. 4 i -3 K LT 04 . 
[0086] ^Wi d fc. 3|s^SgM4 fciiilf s B?ieH 

40 sfcffl i Ti#^fL^moffifcWTo^&#4 i t m 

[oo87] t%h%, mwmzmf h^m^i- 
oBrt^ias^tcft t t ^ ^ yrmm zmw* 

•y *-iWR3Zt IZ^ttzZ tlz±*). *mftt -v7' 

2commzi&mttm i >kiz>%&iz)5^xi>. ¥mw? 

[ 0 0 8 8 ] J: -jTiS^ffeWS:* 

50 l~4fcH^$ix4t>cOT'(i^<, Z<rm%*miLtc 
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1 1 

^®m?m*$&e.m£X'h& z ki±^3 tx-i>%\.\ 
[oo89] mmm^Mmm i~4 can-cut, n- y 

izmmmrv ybw&t t^^iz^xmmuz 

UtLXi>&\ 
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(57)Abstract: 

PURPOSE: To improve relaibility of a bump connection 
of a semiconductor device using a flip chip packaging 
method. 

CONSTITUTION: In a BGA1a packaging a package 
substrate 3, on which a semiconductor chip 2 is 
packaged via a CCB bump electrode 5a, via a CCB 
bump electrode 5b on a module substrate 6, the 
package substrate 3 is divided into a plurality. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device characterized by being mounted through the 1st bump and 
becoming so that one semiconductor chip may lap on each wiring substrate divided into plurality. 
[Claim 2] The semiconductor device characterized by connecting said thermal strain relaxation plate and 
said mounting substrate through the 2nd bump while forming a thermal strain relaxation plate between a 
semiconductor chip and a mounting substrate and connecting said semiconductor chip and said thermal 
strain relaxation plate through the 1st bump. 

[Claim 3] The semiconductor device characterized by constituting said thermal strain relaxation plate by 
the wiring substrate divided into plurality in a semiconductor device according to claim 2. 
[Claim 4] The semiconductor device characterized by constituting said thermal strain relaxation plate 
and said mounting substrate with the same ingredient or an ingredient with a near coefficient of thermal 
expansion in a semiconductor device according to claim 2. 

[Claim 5] The semiconductor device characterized by a wiring substrate according to claim 1 or 3 
consisting of an organic substance ingredient. 

[Claim 6] The semiconductor device characterized by carrying out the closure of said semiconductor 
chip and 1st bump to any 1 term of claims 1-5 with resin at least in the semiconductor device of a 
publication. 

[Claim 7] The semiconductor device characterized by the coefficient of thermal expansion of said resin 
being larger than the coefficient of thermal expansion of said semiconductor chip, and being smaller 
than the coefficient of thermal expansion of said wiring substrate in a semiconductor device according to 
claim 6. 

[Claim 8] The semiconductor device characterized by joining a heat sink to the rear face of said 

semiconductor chip in a semiconductor device given in any 1 term of claims 1-7. 

[Claim 9] The semiconductor device characterized by connecting the terminal of a semiconductor chip 

besides the above, and the terminal on said wiring substrate by the bonding wire in a semiconductor 

device according to claim 1,3,4, 5, 6, 7, or 8 while mounting other semiconductor chips on said wiring 

substrate. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is applied to the semiconductor device using the flip chip 
mounting method which mounts a semiconductor chip on a wiring substrate through a bump especially 
about a semiconductor device technique, and relates to an effective technique. 
[0002] 

[Description of the Prior Art] In a semiconductor device, the number of the external terminals which 
make electric connection with an external circuit is increasing quickly with the diversification of a 
semiconductor integrated circuit and the high integration of a component in a semiconductor device. 
And the structure of a package of wrapping a semiconductor chip is also changing that it should 
correspond to increase of such an external terminal. 

[0003] For example, in package structure which takes out an external terminal from the neighborhood of 
a package body like QFP (Quad Flat Package), it becomes a ** pitch with the formation of many pins, 
the manufacture limitation of a package and the loading limitation to a mounting substrate top are being 
generated, and a limitation is being generated in many pin-ization. 

[0004] It is possible to take out many pins, without on the other hand, enlarging package size, since it 
has structure which takes out a terminal from the whole rear-face surface of a package substrate in PGA 
(Pin Grid Array) and BGA (Ball Grid Array) of a surface mount form. 

[0005] About this BGA, they are Nikkei Business Publications and March 1, 1994 issue, for example. 
"Nikkei micro device" P58-P64, and "OMPAC-A NYUU kid ONZA block (OMPAC-A New Kid on the 
Block)" abs truck shoes OBU First BUIERU S eye Packaging Workshop OBU Japan Kyoto 1992 
(Abstracts of 1 st VLSI Packaging Workshop of Japan and Kyoto 1992) has a publication. The structure 
of BGA indicated by these reference is as follows. 

[0006] That is, the semiconductor chip is mounted on the package substrate, where the principal plane is 
turned upwards. The external terminal of a semiconductor chip is electrically connected with the 
terminal on a package substrate through the bonding wire. This semiconductor chip and bonding wire 
are covered with mold resin. In the rear face of a package substrate, the bump electrode is arranged in 
the shape of an array. 

[0007] Such BGA is mounted on a module substrate etc. through the bump electrode on the rear face of 
a package substrate. A package substrate and a module substrate are usually constituted considering the 
printed circuit board which consists of an organic material as a base. BGA of such structure is not only 
excellent in electrical characteristics like a low inductance with low capacity, but is also a low price. 
[0008] Moreover, the structure of BGA which this invention person examined is the structure as which 
the semiconductor chip adopted the so-called flip chip mounting method mounted on a package 
substrate where that principal plane is turned caudad, and the semiconductor chip is mounted on the 
package substrate through the CCB (ControlledCollapse Bonding) bump electrode in this structure. In 
this case, it excels in electrical characteristics upwards like a low inductance by low capacity, and many 
pins can be arranged rather than a wirebonding method. 

[0009] in addition ~ the CCB method - IBM Journal OBU Research and - DEBEROPPUMENTO 
(IBM Journal of Research and Development) VOL 13, NO.3, and P239-P250 have a publication. 
[0010] 

[Problem(s) to be Solved by the Invention] However, in the semiconductor device technique using the 
above-mentioned flip chip mounting method, there is a problem that the dependability fall of the bump 



connection resulting from the differential thermal expansion of a semiconductor chip and a wiring 
substrate is becoming remarkable with detailed-izing of a bump connection. 
[001 1] The defect of a semiconductor device is greatly dependent on the number of nodes from the 
former, and it is supposed that the place resulting from the defect of the connection of a semiconductor 
chip and a wiring substrate is larger than the defect of the component in a semiconductor chip itself 
Distortion which the defect of this connection originates in the difference of a coefficient of thermal 
expansion with a semiconductor chip and a wiring substrate, and is generated in the connection of a 
semiconductor chip and a wiring substrate is considered as the main causes. 
[0012] And the dimension of a semiconductor chip large-sized-izes this kind of defect, number of 
electrodes increases, and electrode size is posing a problem especially in the semiconductor device of 
the flip chip mounting method currently quickly made detailed. It is because the distortion is absorbable 
by the connection even if distortion of some occurs, but the connection is being made detailed, so a 
slight location gap will also lead to destruction of a connection according to distorted generating if the 
connection is large. 

[0013] The purpose of ******** i s to offer the technique which can raise the dependability in the bump 

connection of a semiconductor device which uses a flip chip mounting method. 

[0014] The other purposes and the new description will become clear from description and the 

accompanying drawing of a specification along [ said ] this invention. 

[0015] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained 
among invention indicated in this application. 

[0016] That is, it is mounted through the 1st bump and the semiconductor device of this invention 
becomes so that one semiconductor chip may lap on each wiring substrate divided into plurality. 
[0017] Moreover, the semiconductor device of this invention has the coefficient of thermal expansion of 
the resin which closes either [ at least ] said semiconductor chip or the 1st bump larger than the 
coefficient of thermal expansion of said semiconductor chip, and it is smaller than the coefficient of 
thermal expansion of said wiring substrate. 
[0018] 

[Function] Distortion which joins the 1st bump who connects a semiconductor chip and a wiring 
substrate is proportional to the distance between the maximum bumps in a semiconductor chip. The 
distance between these maximum bumps is the distance between the bumps stationed on the diagonal 
line of a bump formation field at the outermost part. 

[0019] Since distance between the maximum bumps can be made small by dividing the wiring substrate 
into plurality according to the semiconductor device of above-mentioned this invention, it becomes 
possible to reduce distortion which joins the 1st bump. 

[0020] Moreover, since each 1st bump can be held down and it can fix while being able to distribute 
distortion which joins each 1st bump by covering a semiconductor chip and the 1st bump with resin 
according to the semiconductor device of above-mentioned this invention, it becomes possible to control 
junction destruction of the 1st bump who originates distorted. 

[0021] Moreover, as an ingredient of the closure resin, a coefficient of thermal expansion is larger than 
the coefficient of thermal expansion of a semiconductor chip, and it becomes possible to make a 
distorted dispersion effect more effective by having chosen the ingredient which becomes smaller than 
the coefficient of thermal expansion of a wiring substrate. 
[0022] 

[Example] Hereafter, the example of this invention is explained to a detail based on a drawing. 
[0023] (Example 1) The sectional view of a semiconductor device whose drawing 1 is one example of 
this invention, and drawing 2 are the top view of the semiconductor device of drawing 1 , a top view 
[ drawing 9 / drawing 3 - ] in the production process of the semiconductor device of drawing 1 , and a 
sectional view. 

[0024] It is BGA(BallGrid ArraY) la as shown in drawing 1 and drawing 2 , and the semiconductor 
device of this example 1 has a semiconductor chip 2, the package substrate (a wiring substrate, thermal 
strain relaxation plate) 3 carrying a semiconductor chip 2, and mold resin 4 that closes a semiconductor 
chip 2. 

[0025] In addition, to drawing 2 , in order to make a drawing legible, mold resin 4 is not illustrated. 

Moreover, drawing 1 is equivalent to the cross section of the I-I line of drawing 2 . 

[0026] A coefficient of thermal expansion consists for example, of a silicon (Si) single crystal which is 



about abbreviation 3xl0-6/degree C, and the semiconductor chip 2 is mounted on the package substrate 
3, where the principal plane is turned downward. 

[0027] While predetermined semiconductor integrated circuits, such as a logical circuit, a semiconductor 
memory circuit, or a semiconductor memory circuit with logic, are formed, two or more external 
terminal 2a for pulling out the electrode of the semiconductor integrated circuit is formed in the 
principal plane (component forming face) of a semiconductor chip 2. 

[0028] External terminal 2a on the principal plane of this semiconductor chip 2 is electrically connected 
through CCB bump electrode (only henceforth bump electrode) 5a which is terminal 3a on the principal 
plane of the package substrate 3, and the 1st bump. That is, the semiconductor chip 2 is mounted on the 
chip loading side of the package substrate 3 through bump electrode 5a. Bump electrode 5a consists of 
solder, such as 96.5wt% (tin Sn)-3.5wt% silver (Ag). 

[0029] The package substrate 3 consists of a copper-clad laminating printed circuit board which used for 
example, glass fabric base material polyimide resin or glass fabric base material bismaleido triazine as 
the base, and the coefficient of thermal expansion is about 13-16xl0-6/degree C. In addition, although 
illustration is not carried out, inner layer wiring which consists of copper (Cu) is formed in each wiring 
layer of the package substrate 3. 

[0030] Moreover, in the chip loading side of this package substrate 3, two or more terminal 3a is 
prepared in the location corresponding to external terminal 2a of a semiconductor chip 2, and this 
terminal 3a and external terminal 2a are electrically connected through bump electrode 5a. 
[003 1] By the way, in this example 1, the division-into-equal-parts rate of the package substrate 3 with 
which one semiconductor chip 2 is mounted is carried out to four pieces. Each package substrate 3 has 
the shape for example, of a square. However, the semiconductor chip 2 is arranged so that it may lap 
equally superficially to each package substrate 3. 

[0032] And it has structure with possible this reducing sharply distortion which joins bump electrode 5a 

according to the coefficient-of-thermal-expansion difference of a semiconductor chip 2 and the package 

substrate 3 in this example 1. This can be explained from the following reasons. 

[0033] First, if the distortion is set to gamma, it can express gamma****T-** alpha-L. **T expresses a 

temperature gradient with this formula, **alpha expresses a coefficient-of-thermal-expansion difference, 

and L expresses the distance between the maximum bumps. The distance between these maximum 

bumps means the distance between bump electrode 5a which is in the outermost part on the diagonal 

line of the semiconductor chip 2 which has met the package substrate 3, and 5a. 

[0034] Since **T and **alpha are the mostly regular values in this formula, it turns out that the key 

factor which opts for distortion is the distance between the maximum bumps. 

[0035] It is the distance LI between the maximum bumps by having quadrisected the package substrate 
3 in this example 1, here, as shown in drawing 2 . Distance L0 between the maximum bumps when not 
dividing the package substrate 3 It can carry out to 1/2 or less. 

[0036] Therefore, according to the package structure of this example 1, it becomes possible from the 
formula of the above-mentioned distortion gamma to reduce sharply distortion which joins bump 
electrode 5a compared with the technique in which the package substrate 3 is not divided. 
[0037] Moreover, in this example 1, while the plane area with which a semiconductor chip 2 and each 
package substrate 3 lap, for example is equal, the number of connection and connection condition of 
bump electrode 5a of connecting a semiconductor chip 2 and each package substrate 3 are also equal. 
[0038] Namely, distance [ in / on this example 1 and / each package substrate 3 ] LI between the 
maximum bumps It is equal. It is possible to make mostly the connection life of bump electrode 5a in 
each package substrate 3 into homogeneity by this. 

[0039] Mold resin 4 has deposited on the principal plane of such a package substrate 3, and the closure 
of the semiconductor chip 2 is carried out by this. 

[0040] It fills up with this mold resin 4 also between the principal plane of a semiconductor chip 2, and 
the principal plane of the package substrate 3. Silica powder etc. comes to contain this mold resin 4 in an 
epoxy resin, and that coefficient of thermal expansion is about 1 lxlO-6/degree C. That is, in this 
example 1, the coefficient of thermal expansion of mold resin 4 is larger than the coefficient of thermal 
expansion of a semiconductor chip 2, and it is set up so that it may become smaller than the coefficient 
of thermal expansion of the package substrate 3. 

[0041] Thus, since each bump electrode 5a can be held down and it can fix while being able to distribute 
distortion which joins each bump electrode 5a by filling up with mold resin 4 also between the principal 
plane of a semiconductor chip 2, and the principal plane of the package substrate 3, it is possible to 



control junction destruction of bump electrode 5a which originates distorted. 

[0042] Moreover, as an ingredient of mold resin 4, the coefficient of thermal expansion is larger than the 
coefficient of thermal expansion of a semiconductor chip 2, and it is possible to make a distorted 
dispersion effect more effective by having chosen the ingredient which becomes smaller than the 
coefficient of thermal expansion of the package substrate 3. 

[0043] Moreover, terminal 3b is formed in the rear face of such a package substrate 3. This terminal 3b 
is electrically connected with terminal 3a of the principal plane of the package substrate 3 through inner 
layer wiring (not shown) of the package substrate 3. 

[0044] Terminal 3b of the rear face of the package substrate 3 is electrically connected with terminal 6a 
on the module substrate 6 through bump electrode 5b which is the 2nd bump. That is, BGAla is 
mounted on the module substrate 6 through bump electrode 5b by the side of the rear face of the 
package substrate 3. 

[0045] Bump electrode 5b consists of a 38wt% lead (Pn)-62wt% (tin Sn) alloy. In this example 1, it is 
possible also in bump electrode 5b to acquire the effectiveness acquired by the above-mentioned bump 
electrode 5a. It is because distance between the maximum bumps can be made shorter than the case of 
the technique in which a package substrate is not divided, also in bump electrode 5b like the case of the 
above-mentioned bump electrode 5a. 

[0046] The module substrate 6 consists of a copper-clad laminating printed circuit board which used for 
example, glass fabric base material epoxy system resin etc. as the base, and the coefficient of thermal 
expansion is about 13-1 6x1 0-6/degree C. In addition, although illustration is not carried out, inner layer 
wiring which consists of copper (Cu) is formed in each wiring layer of the package substrate 3. This 
inner layer wiring is electrically connected with the above-mentioned terminal 6a. 
[0047] Next, drawing 1 - drawing 9 explain the manufacture approach of BGAla of this example 1. In 
addition, in drawing 2 - drawing 9 , terminal 6a on the terminals 3a and 3b on external terminal 2a on a 
semiconductor chip 2 and the package substrate 3 and the module substrate 6 is not illustrated for 
simplification of a drawing. 

[0048] First, as shown in drawing 3 , the semiconductor chip 2 with which bump electrode 5a was 
formed on the principal plane is prepared. This semiconductor chip 2 divides the semi-conductor wafer 
(not shown) which consists for example, of an Si single crystal by dicing processing, and is obtained. 
[0049] Bump electrode 5a is formed in the condition of a semi-conductor wafer. That is, after arranging 
a metal mask or a glass mask which only an electrode exposes on the principal plane of each chip 
formation field on a semi-conductor wafer on the occasion of the electrode formation process in the final 
process of a wafer process, a Sn-Ag alloy is formed with a Sn-Ag ball supply pipe on the semi- 
conductor wafer. 

[0050] Then, after setting four square-like package substrates 3 and arranging predetermined spacing as 
shown in drawing 2 and drawing 4 for example, the chip component side and bump electrode forming 
face of a semiconductor chip 2 are made to counter, and where the relative location of external terminal 
2a of a semiconductor chip 2 and the terminal on the package substrate 3 is doubled further, a 
semiconductor chip 2 is laid on the package substrate 3. 

[005 1] Then, where a semiconductor chip 2 is laid on the package substrate 3, it shifts to a solder reflow 
process and the external terminal of a semiconductor chip 2 and the terminal of the package substrate 3 
are electrically connected through bump electrode 5a by carrying out melting of the bump. 
[0052] Subsequently, the resin seal of the semiconductor chip 2 is carried out by the transfermold 
approach etc. The mold process in this case is shown in drawing 5 - drawing 7 . In addition, drawing 6 
and drawing 7 are the sectional views of the part equivalent to the VI-VI line and VH-VTI line of 
drawing 5 , respectively. 

[0053] The mold metal mold 7 has female mold 7a and punch 7b. Among these, female mold 7a is 
crossed to the whole region, and is flat. The center of an inferior surface of tongue of punch 7b has 
become depressed, and, thereby, the cavity 8 is formed. 

[0054] After laying first the package substrate 3 with which the semiconductor chip 2 was mounted in 
the top face of female mold 7a in the condition of having turned the semiconductor chip 2 up, on the 
occasion of a mold process, the top-face periphery of the package substrate 3 is clamped by the inferior- 
surface-of-tongue periphery in punch 7b. 

[0055] Then, the mold resin by which melting was carried out is poured in into a cavity 8 through a 
runner 10 and the gate 1 1 (refer to drawing 7 ) from the mold resin impregnation section 9 (refer to 
drawing 5 ). In addition, Signs 12a- 12c show the air vent. 



[0056] By this mold processing, package structure as shown in drawing 8 is formed. That is, it is the 
structure which closed the whole semiconductor chip 2 mounted on the package substrate 3 by mold 
resin 4. It fills up with this mold resin 4 also between the opposed faces of the principal plane of a 
semiconductor chip 2, and the principal plane of the package substrate 3. 

[0057] Since each bump electrode 5a is fixed while distortion which joins each bump electrode 5a is 
distributed by this, it is possible to control the junction destruction in bump electrode 5a. Moreover, as 
an ingredient of mold resin 4, the coefficient of thermal expansion is larger than the coefficient of 
thermal expansion of a semiconductor chip 2, and it is possible by having chosen the ingredient smaller 
than the coefficient of thermal expansion of the package substrate 3 to make a distorted dispersion effect 
more effective. 

[0058] As shown in drawing 9 after mold processing, after manufacturing BGAla by forming bump 
electrode 5b which consists for example, of a Pb-Sn alloy on the terminal by the side of the rear face of 
the package substrate 3, the BGAla is mounted on the module substrate 6 through bump electrode 5b, as 
shown in drawing 1 . 

[0059] Thus, according to this example 1, it becomes possible to acquire the following effectiveness. 
[0060] (1) Since distortion which originates in the coefficient-of-thermal-expansion difference of a 
semiconductor chip 2 and the package substrate 3, and joins bump electrode 5a by having divided into 
plurality the package substrate 3 which mounts the .1 piece semiconductor chip 2 can be reduced 
sharply, junction destruction of bump electrode 5a which originates distorted can be controlled, and it 
becomes possible to raise the connection life of bump electrode 5a sharply. 

[0061] (2) While being able to distribute distortion which joins each bump electrode 5a by having been 
filled up with . mold resin 4 also between the principal plane of a semiconductor chip 2, and the 
principal plane of the package substrate 3 Since each bump electrode 5a can be held down and it can fix, 
junction destruction of bump electrode 5a which originates distorted can be controlled, and it becomes 
possible to raise the connection life of bump electrode 5 a sharply. 

[0062] (3) As an ingredient of . mold resin 4, the coefficient of thermal expansion is larger than the 
coefficient of thermal expansion of a semiconductor chip 2, and it becomes possible to make a distorted 
dispersion effect more effective by having chosen the ingredient which becomes smaller than the 
coefficient of thermal expansion of the package substrate 3. 

[0063] (4) . above (1) and (2) Or (3) enables it to raise the dependability and the yield of BGAla. 
[0064] (5) By having constituted mutually the ingredient of. package substrate 3 and the module 
substrate 6 with the ingredient with a near coefficient of thermal expansion, it becomes possible to 
reduce distortion which originates-in the coefficient-of-thermal-expansion difference of the package 
substrate 3 and the module substrate 6, and joins bump electrode 5b. 

[0065] (6) . above (1) and^(5)itbecOTies possible to raise sharply the connection life of bump electrode 
5b which mounts the package substrate 3 on the module substrate 6. Therefore, it becomes possible to 
raise the dependability and the yield of equipment which mount BGAla. 
[0066] (7) . above (1), (2), (3), (4), and (5) Or (6) Since the cheap resin of cost can be used as an 
ingredient of the package substrate 3 and the module substrate 6, it becomes possible to reduce the cost 
of a product. 

[0067] (8) . above (1) and (2) Or (3) Since constraint of the size of the semiconductor chip 2 produced in 
order to secure the dependability of bump electrode 5a can be eased, it becomes possible to enlarge size 
of a semiconductor chip 2. 

[0068] (9) Distance LI between the maximum bumps in the package substrate 3 of . each By having 
made it equal, it becomes possible to make mostly the connection life of the bump electrodes 5a and 5b 
in each package substrate 3 into homogeneity. 

[0069] (Example 2) Drawing 10 is the sectional view of the semiconductor device which are other 
examples of this invention. In addition, in drawing 10 , in order to make a drawing legible, terminal 6a 
on the terminals 3a and 3b on external terminal 2a on the semiconductor chip 2 shown by drawing 1 and 
the package substrate 3 and the module substrate 6 is not illustrated. 

[0070] In this example 2, as shown in drawing 10 , the radiation fin (heat sink) 13 is mechanically joined 
to the rear face of the semiconductor chip 2 which constitutes BGAlb. 

[0071] A radiation fin 13 consists of an ingredient excellent in heat-conduction properties, such as 
aluminum or alumimium nitride (A1N), and the upper part is formed in the shape of a ctenidium so that a 
touch area with air may become large. It has structure which can raise by this the heat dissipation 
effectiveness of the heat which a semiconductor chip 2 generates working. 



[0072] Thus, in addition to the effectiveness acquired in said example 1, in this example 2, it becomes 
possible to acquire the following effectiveness. That is, it becomes possible by having joined the 
radiation fin 13 to the rear face of a semiconductor chip 2 mechanically to raise the heat dissipation 
effectiveness of the heat which a semiconductor chip 2 generates working. Therefore, it becomes 
possible to raise the dependability of BGAlb further. 

[0073] (Example 3) Drawing 1 1 is the sectional view of the semiconductor device which are other 
examples of this invention. In addition, in drawing 1 1 , in order to make a drawing legible, terminal 6a 
on the terminals 3a and 3b on external terminal 2a on the semiconductor chip 2 shown by drawing 1 and 
the package substrate 3 and the module substrate 6 is not illustrated. 

[0074] In this example 3, as shown in drawing 1 1 , the semiconductor chip 2 is mounted also on each 
package substrate 3 which constitutes BGAlc. 

[0075] However, this semiconductor chip 2 turns that principal plane upwards, and where that rear face 
is pasted up on the package substrate 3 with predetermined adhesives etc., it is mounted. And the cash- 
drawer electrode of this semiconductor chip 2 is electrically connected with the terminal on the package 
substrate 3 through bonding wire 2b which consists of gold (Au) etc. 

[0076] The memory circuit is formed in the semiconductor chip 2 using this wirebonding method. It is 
because it can mount also by the wirebonding method since it sets to a memory circuit, and there are few 
there being little calorific value at the time of actuation and cash-drawer electrodes and they end. 
[0077] Moreover, the logical circuit is formed in the semiconductor chip 2 using the CCB method of the 
center of drawing 1 1 . While it sets to a logical circuit and there is much calorific value at the time of 
actuation, it is because there are many cash-drawer electrodes, so it is desirable to use the CCB method. 
[0078] In addition, the closure also of the semiconductor chip 2 using this wirebonding method is 
carried out by mold resin 4 with the semiconductor chip 2 using the CCB method. 
[0079] Thus, in addition to the effectiveness acquired in said example 1, in this example 3, it becomes 
possible to acquire the following effectiveness. That is, it becomes possible to raise the packaging 
density of a semiconductor chip 2 by having mounted the semiconductor chip 2 which used the 
wirebonding method on the divided package substrate 3. 

[0080] (Example 4) Drawing 12 is the top view of the semiconductor device which are other examples 
of this invention. In addition, in drawing 12 , in order to make a drawing legible, mold resin is not 
illustrated. 

[0081] In this example 4, as shown in drawing 12 , it has the structure where the superficial lap area of 
one semiconductor chip 2 which constitutes BGAld, and each package substrate 3 differs. 
[0082] That is, it has the structure where the distance between the maximum bumps in each package 
substrate 3 differs. And the distance between the maximum bumps of this each is changed according to 
the temperature distribution within the field of a semiconductor chip 2. 

[0083] For example, although it also sets working in a memory circuit field and seldom becomes an 
elevated temperature when the memory circuit field and the logical circuit field are arranged at the same 
semiconductor chip 2, setting ****** working to a logical circuit field, and becoming an elevated 
temperature at it is known. 

[0084] Therefore, since the heat distribution of the semiconductor chip 2 which can be set working in 
this case is not uniform in a field, distortion which bump electrode 5a receives with the heat produced by 
actuation of a semiconductor chip 2 will also change with locations of bump electrode 5a. In this case, in 
having made all distance between the maximum bumps equal like said examples 1-3, the connection life 
of bump electrode 5a serves as an ununiformity. 

[0085] Then, while lengthening comparatively distance between the maximum bumps in a memory 
circuit field, for example, he is trying to change the distance between the maximum bumps in this 
example 4 according to the temperature distribution within the field of a semiconductor chip 2, such as 
shortening comparatively distance between the maximum bumps in a logical circuit field. 
[0086] Thus, according to this example 4, it becomes possible to acquire the following effectiveness 
besides the effectiveness acquired in said example 1. 

[0087] That is, by having changed the distance between the maximum bumps each package substrate 3 
of every according to the temperature distribution within the field of the semiconductor chip 2 at the 
time of actuation, when temperature distribution arise in the field of a semiconductor chip 2, it becomes 
possible to make mostly the connection life of bump electrode 5a in the whole rear-face surface of a 
semiconductor chip 2 into homogeneity. 

[0088] As mentioned above, although invention made by this invention person was concretely explained 



based on the example, it cannot be overemphasized that it can change variously in the range which this 
invention is not limited to said examples 1-4, and does not deviate from the summary. 
[0089] For example, in said examples 1-4, although the case where a package substrate was used as the 
copper-clad laminating printed circuit board which used for example, glass fabric base material 
polyimide resin or glass fabric base material bismaleido triazine resin as the base was explained, it is 
good also as a printed circuit board which is not limited to this, and can change variously, for example, 
consists of a paper base epoxy resin, paper base phenol resin, or a glass fabric base material epoxy resin. 

[0090] Moreover, in said examples 1-4, although the case where a package substrate and a module 
substrate were used as resin was explained, it is not limited to this and is good also as ceramics, such as 
an aluminum oxide (aluminum 203). 

[0091] Moreover, in said examples 1-4, although the case where a package substrate was divided into a 
square-like substrate was explained, as it is not limited to this, and it can change variously, for example, 
it is shown in drawing 13 , the package substrate 3 which constitutes BGAle may be divided into a 
triangle-like substrate. In addition, in drawing 13 , in order to make a drawing legible, mold resin is not 
illustrated. 

[0092] Moreover, although illustration is not carried out, a package substrate may be divided into the 
substrate of trapezoidal shape, and one package substrate may be divided into the substrate with which 
configurations differ. 

[0093] Moreover, in said examples 1-4, although the case where a package substrate was quadrisected 
was explained, it may not be limited to this, and can change variously, for example, five division is 
sufficient, and more than it is sufficient. 

[0094] Moreover, in said examples 1-4, although the case where the whole semiconductor chip was 
covered with mold resin was explained, as it is not limited to this and shown in drawing 14 , it is good 
also as structure of making mold resin 4 intervening only between the opposed faces of the principal 
plane of the semiconductor chip 2 which constitutes BGAlf, and the principal plane of the package 
substrate 3. 

[0095] Although the above explanation explained the case where invention mainly made by this 
invention person was applied to the semiconductor device using the CCB method as a flip chip 
mounting method used as the background which is a field of the invention It is not limited to this but 
many things can be applied. As a flip chip mounting method It is the reflow solder method which the 
. solder thin line of a fixed diameter is made to intervene beforehand between the connection terminals 
which counter, and carries out package junction, the so-called CFB (Controlled Flow Bonding method) - 
- it is also possible to apply to the semiconductor device using other flip chip mounting methods, such as 
a semiconductor device using law. 
[0096] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing among 
invention indicated in this application is explained briefly. 

[0097] (1) Since distance between the maximum bumps can be made small by dividing the wiring 
substrate into plurality according to the semiconductor device of. this invention, it becomes possible to 
reduce distortion which joins the 1st bump. For this reason, junction destruction of that 1st bump that 
originates distorted can be controlled, and it becomes possible to raise the 1st bump's connection life 
sharply. Therefore, it becomes possible to raise the dependability and the yield of the semiconductor 
device. 

[0098] (2) Since each 1st bump can be held down and it can fix while being able to distribute distortion 
which joins each 1st bump by covering a semiconductor chip and the 1st bump with resin according to 
the semiconductor device of this invention of which . above was done, junction destruction of the 1st 
bump who originates distorted can be controlled, and it becomes possible to raise the 1st bump's 
connection life sharply. Therefore, it becomes possible to raise the dependability and the yield of the 
semiconductor device. 

[0099] (3) . - as an ingredient of the closure resin, a coefficient of thermal expansion is larger than the 
coefficient of thermal expansion of a semiconductor chip, and it becomes possible to make a distorted 
dispersion effect more effective by having chosen the ingredient which becomes smaller than the 
coefficient of thermal expansion of a wiring substrate. 



